
I
t has been often remarked that
predicting the future is fraught
with error, and that it is much
easier to predict the past.
Nevertheless, I believe certain

tendencies in the field of vaccine
development are likely to flourish in
the near- and long-term future, and
so I venture to make the following 10
predictions:
• The development of combined
vaccines containing multiple
valences will increase. Valence is the
number of different antigens in a vac-
cine—a trivalent vaccine has three
antigens, for example. An antigen is a
chemical substance, usually a protein
that stimulates the immune system to
produce an antibody specific to the
antigen. As the schedule for early
childhood vaccination becomes more

crowded with new vaccines, and as
we deal with disease syndromes hav-
ing multiple causes, it will be neces-
sary to combine vaccines so that
fewer injections are given. These
combinations of vaccines will not be
simple to develop, as the immuno-
logic rules of interference among vac-
cines are not well described.
• Although many vaccines are
administered to infants under the age
of one year, protection is slow to
develop because of the immaturity of
the immune system. In fact, immuni-
ty may fade later in childhood if no
booster doses are given. The specific
factors that contribute to the immatu-
rity are just becoming known, and I
anticipate that immunologic adju-
vants—substances that enhance
responses to vaccination—will come

into use in infancy.
• Sexually transmitted diseases,
respiratory diseases transmitted by
crowding, infections that cause can-
cer later in life, and infections trans-
mitted from mothers to their fetuses
all require vaccination before ado-
lescence begins. Thus, the age of
11 to 12 years will become a time
for administration of many newly
emerging vaccines to provide pro-
tection during early adult life.
• The elderly suffer a natural aging
of the immune system, both with
respect to antibody production and
cellular responses to infection or
vaccination. Here again, we are
beginning to understand the defects
that come with age, and correction
of these defects should improve the
efficacy of vaccines in an increas-

ingly aged population.
• Two new strategies have become
widespread for experimental vaccine
development: injecting humans with
DNA segments from pathogenic
microorganisms that produce pro-
tective proteins after injection, and
inserting genes from pathogens into
harmless microorganisms that serve
as carriers, or vectors, for production
of immune responses. Although
each strategy separately may gener-
ate useful vaccines, the combination
of the two in a so-called “prime-
boost sequence” provides synergy.
Thus, there will be vaccinations con-
sisting of prime-boost regimens,
particularly in those cases where
antibodies are insufficient to give
complete protection.
• Intramuscular or subcutaneous
injections have served us well as the
means to introduce vaccines into
humans. However, there are limita-
tions to the feasibility of numerous
injections and theoretical reasons for
preferring other routes of immuniza-
tion. Thus, intranasal, aerosol spray-
ing and oral routes of administration
are being intensively explored for
certain vaccines. Moreover, transcu-
taneous immunization using patch-
es, microneedles, and other ingen-
ious technologies to pass vaccines
through the skin is promising.
• Malaria, tuberculosis and HIV are
major targets of vaccine develop-
ment. Short-term protection against
malaria has already been achieved,
and I foresee the extension of pro-
tection by combining several malar-
ia antigens in one vaccine, although
I suspect that regular boosters will
be necessary to maintain protection.
• Prospects for a vaccine that pro-
tects against adult tuberculosis are
good. This will be based on the cur-
rent BCG vaccine. The Bacillus
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Calmette-Guérin vaccine, developed
at the Institut Pasteur in Lille,
France, in the early 20th century, is
effective in children but does not
prevent the infection in adults.
Insertion of genes that code for
additional protective proteins should
improve BCG.
• HIV has proven to be a difficult
target for vaccination, but a vaccine
that reduces the seriousness of
infection and prolongs life, even
while not preventing the disease
completely, is likely to be the prod-
uct of current clinical trials. The
development of a vaccine that pre-
vents infection entirely is less likely

in the near future.
• Influenza remains a banal but
deadly infection. Although the vac-
cines we have are very beneficial,
better protection will be derived
from the inclusion of more influen-
za proteins, adjuvants, and the
combined use of live and killed
vaccines.
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It was the summer of 1999 in New York. Hot, busy, touristy. Yet, it
was anything but normal when people started showing up at doc-
tors’ offices and emergency rooms with fever and swelling of the

brain. Physicians and political leaders were alarmed. Could this be a
bioterrorist attack? Tissue samples were flown to the Centers for
Disease Control and Prevention in Fort Collins, Colorado, which soon
identified the cause as West Nile Virus, not an obvious diagnosis since
it had never appeared in North America
before. In the minds of Americans, this was
an exotic disease that infected people oceans
away. Yet, it only took one infected mosquito
to hop a ride on an airplane for it to spread to
the United States.

While the virus’ appearance was a sur-
prise, it is now a predictable part of
American life.

“The rapid spread of the West Nile Virus
is a perfect example of the threat of emerging infections and global-
izing disease. Improving our capacity to respond to this virus has
improved our preparedness for the next threat, which may be even
more dangerous,” says Emily Zielinski-Gutierrez, a behavioral scien-
tist at the Centers for Disease Control and Prevention
(www.cdc.gov). 

The West Nile Virus was discovered in Uganda in 1937, and is today
commonly found in Africa, Europe, West Asia and the Middle East. As
of now, there are no prevalent cases of the West Nile Virus in India.

In its first year in the United States, the disease caused seven
deaths among more than 60 confirmed cases, a figure that has gone
up to 900 deaths and 237,000 cases since then. From January to
October this year, the United States reported a total of 2,511 new
cases of the human West Nile Virus and 64 of those people have died. 

Since 1999, the West Nile Virus has been reported from all U.S.
states, except Hawaii and Alaska.

The virus is transmitted when a female mosquito bites an infect-
ed bird, which carries the virus in its salivary gland, and then infects
other birds and mammals, including humans. People who contract
the disease usually experience only mild complaints like fever,
headache and swollen lymph glands. But the most dangerous man-
ifestations of the infection are West Nile encephalitis and West Nile
meningitis—diseases that affect the nervous system. While
encephalitis is inflammation of the brain, meningitis is an inflamma-
tion of the membrane around the brain and the spinal cord. 

The easiest way to prevent the disease is to prevent mosquito
bites through simple measures like using repellents and wearing
long-sleeved clothing. 

The West Nile Virus is now recognized as a seasonal epidemic in
North America that shoots up in summer and continues in the fall. In
several southern regions of the United States, where temperatures
are milder, the virus can be transmitted throughout the year. “We do
anticipate that the virus will settle in over the long term….We’ve had
the West Nile virus in the U.S. for less than 10 years; in terms of
ecology, this is a very short period and we have a great deal to learn,
still,” Zielinski-Gutierrez says. 

World AIDS Day 
The theme for World AIDS Day on December 1 is “Leadership,” chosen by the World AIDS Campaign

in Amsterdam, Netherlands. 
“Leadership must be demonstrated at every level to get ahead of the epidem-

ic—in families, in communities, in countries and internationally,” says the cam-
paign (www.worldaidscampaign.info). “Significant advances in the response to
HIV have been achieved when there is a strong and committed leadership.”

HIV/AIDS in India 
New data reveals that the HIV/AIDS epidemic in India, though still large in
numbers, is smaller than previous estimates. 
Some 2.47 million Indians have the virus. 
•0.28 percent of adults aged 15-49 are infected with HIV, including 0.35

percent in urban areas and 0.25 percent in rural areas.  
•Men are more likely to be HIV positive than women. 
•HIV prevalence is particularly high in the states of Manipur (1.13 per-

cent of the state’s adult population) and Andhra Pradesh (0.97 per-
cent of  the state’s adult population)

•61 percent of women and 84 percent of men in India have heard
of AIDS (83 percent and 95 percent respectively, in urban
areas).

•Only South Africa and Nigeria have more people infected with
AIDS than India does. 

Source: National Family Health Survey, Ministry of Health and Family
Welfare, Government of India.
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